State and local government tax revenues dropped steeply following the most severe housing market contraction since the Great Depression. We identify five main channels through which the housing market affects state and local tax revenues: property tax revenues, transfer tax revenues, sales tax revenues (including a direct effect through construction materials and an indirect effect through the link between housing wealth and consumption), and personal income tax revenues. We find that property tax revenues do not tend to decrease following house price declines. We conclude that the resilience of property tax receipts is due to significant lags between market values and assessed values of housing and the tendency of policy makers to offset declines in the tax base with higher tax rates. The other four channels have had a relatively modest effect on state tax revenues. We calculate that these channels jointly reduced tax revenues by $22 billion from 2006 to 2009, which is about 3 percent of total state own-source revenues in 2006. We conclude that the recent contraction in state and local tax revenues has been driven primarily by the general economic recession, rather than the housing market per-se.
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I. Introduction
The housing market contraction of the past four years was the largest since the Great Depression, and it arguably played an important role in the ensuing downturn in economic activity. State and local tax revenues have suffered considerably during this episode. In this paper we seek to disentangle the impact of the housing market downturn on state and local tax revenues from the broader impact of the economic recession.
The housing market influences state and local tax revenues in many ways. We focus on five channels that we argue are the most important. The first two channels, the property tax and the real estate transfer tax, are a direct function of the value of real estate and the volume of real estate transactions. The third and fourth channels involve the sales tax. Sales of materials used in new construction and the renovation of existing structures directly affect sales tax revenues.
We also consider an indirect effect on sales tax revenues related to general household expenditures: if changes in housing wealth affect homeowners' consumption, then a large drop in real estate values can reduce the sales tax revenues from all types of goods and services.
Finally, personal income tax revenues will be affected by the reduction in employment related to construction and real estate activity. A few of these channels incorporate commercial as well as residential real estate, but in most cases data limitations prevent us from examining the commercial real estate market directly.
Our main purpose is to provide national estimates of the impact of each channel by aggregating across all states and localities. State and local governments exhibit significant heterogeneity in their tax systems, so the impact of each channel will clearly vary across 1 There are studies examining the link between housing cycles and state and local tax revenues for a specific state or locality (e.g. Doerner and Ihlandeldt 2010 provide a detailed examination of Florida). To our best knowledge, however, this paper is the first to study all states and localities.
locations (e.g. for a given fall in home sales, a state with a greater reliance on real estate transfer tax revenues will see a larger fall in total tax revenue than a less reliant state). Nevertheless, it is informative to estimate the overall national impact of each of the five channels because it reveals the effect on the average state or local government. Moreover, aggregate data on tax revenues are available on a much more-timely basis than detailed tax data for individual state and local governments, allowing for a better assessment of the current condition of tax revenues. The national estimates also provide a baseline from which to view the experiences of individual states and localities. This baseline is particularly useful in preventing the natural tendency to extrapolate from the most visible -typically the most negative -experiences to the nation as a whole. After presenting our national estimates, we examine the heterogeneity across governments by performing simulations for each state, based on the national estimates and the individual parameters of each state's tax system. Our analysis can be broken into two primary components: the first examines local government tax revenue and the second examines state tax revenue. The local government section focuses exclusively on the property tax channel, which is the primary source of tax revenue in most localities. Perhaps surprisingly, property tax receipts continued to grow at a robust pace through the end of 2009, even though house values had plunged in the previous three years. We ask why the property tax has been so resilient to these house price declines, and examine whether this resilience is likely to continue. We conclude that the resilience is a function of significant lags in the effect of changes in the market value of property on changes in taxable assessments, as well as of the propensity of local policy makers to offset declines in property values by increasing the property tax rate. Analysis of historical data and case studies 3 of the current situation in individual states suggest that, on average, it is unlikely that property tax revenues will fall sharply in the near future.
The second component of the analysis seeks to assess the extent to which the housing market downturn has contributed to the plunge in state revenues through the four non-property tax channels. We estimate that the four channels reduced total state tax revenues by only $22
billion ( We estimate that state tax revenues in 2009 were $37 billion lower than predicted, which is equivalent to 6 percent of the actual state tax revenues in 2009. In this case, the sales tax and income tax channels make the largest contributions to the deficit between actual and predicted revenues.
While our intent is to quantify the main channels through which the housing market affects state and local tax revenues, it is important to point out several limitations to our analysis.
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Our methods do not identify the causal effect of exogenous house price declines on state and local tax revenues. We attribute all fluctuations in economic activity in housing-related sectors to the housing market, even though the recession likely intensified the depth of the housing market downturn. Furthermore, the downturn may have influenced non-housing sectors through general equilibrium channels -e.g. events in the housing market may have been one cause of the broader economic downturn -and we do not account for these effects. Thus, our analysis is best viewed as a partial equilibrium estimate of the amount of revenue that would be needed to offset the direct effects of the housing market downturn. Finally, we acknowledge that the events in the housing market may have had a direct effect (as opposed to a general equilibrium effect) on non-housing sectors and we do not capture these effects. For instance, the fall-off in home sales may have reduced employment at Home Depot. However, because these workers are in the retail sales sector, we do not capture this effect.
II. Background Information
Housing Market
According to many different measures, the housing market expansion and contraction of the past eight years has been the most severe in the post-War period. House prices rose by 64 percent in 
State and Local Tax Revenue
Total state and local tax revenues have been hit hard during the recession. As is visible in Figure 2 , property tax revenues generally tend to be less volatile than other forms of tax revenue. This stability has long been seen as one of the primary virtues of the property tax (Brunori 2003; Giertz 2006) . The magnitude of the collapse in the housing market, however, raises the possibility that property tax revenues might fall. In the analysis below we explain why revenues had not yet fallen through the end of 2009 and we assess the likelihood that they will fall in the near future.
III. Local Government Results: Property Tax
This section focuses on local governments and examines the resilience of the property tax in the face of the steep home price declines of the last several years. First, drawing on Lutz (2008) we discuss the relationship between house price changes and property tax revenues. The discussion is important because Lutz's results motivate the analytic approach taken in this paper. Second, we assess the impact of house price declines on property tax collections using state-level panel data. Finally, because the historical data may have limited relevance for the current extraordinary situation in the housing market, we conduct case studies of recent changes in property tax revenues in eight states, including states such as Arizona, California, Florida and Nevada that experienced unusually large declines in house prices.
The Historical Relationship between Real Estate Prices and Property Tax Collections
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Property taxes are by far the most important tax at the local level, accounting for around three-fourths of local government tax revenue. The tax is assessed on the value of residential real property (i.e. personal real estate), commercial, business and farm real property, and personal property (e.g. automobiles). Residential real property accounts for approximately 60 percent of taxable assessments and is the largest component of the tax base by a significant margin; commercial, industrial and farm property account for around 30 percent and personal property accounts for less than 10 percent.
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Abstracting from the significant heterogeneity across jurisdictions, property tax revenue can be defined as being equal to the effective tax rate times the market value of property
where R is property tax revenue; V is the market value of taxable property and τ is the effective tax rate (which should be distinguished from the statutory rate that is applied to the assessed value of property as opposed to the market value of property). When the market value of property increases, tax revenue will mechanically increase. However, policy makers may choose to offset some or all of the mechanical change by adjusting the effective tax rate.
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The change in tax revenue is therefore equal to the sum of the mechanical and policy offset components: will catch-up to market values only when house price growth slows below the limit and the 'stock' of untaxed appreciation is incorporated into taxable assessments.
Both aspects of the relationship -the elasticity and the lag -are visible in Figure 3 Since the standard econometric approach used in Lutz (2008) is largely uninformative for assessing how the housing market downturn is affecting the property tax, we turn to other methods.
State-level Panel Data Evidence
We first present an analysis that focuses explicitly on episodes of falling house prices using annual state-level panel data on total local government property tax collections from 1976 to 2007. Using an event study framework, Figure 5 plots the distribution of changes in property tax revenues in the year of a decrease in home prices and the four subsequent years. We restrict the sample to the state-year combinations for which property tax data are available for all five years displayed. This restriction ensures that the evolution of the distribution of price changes does not reflect changes in the sample composition. We measure house prices using repeat-sales indexes computed by CoreLogic. These indexes are similar to those published by the Federal Housing Finance Agency (FHFA), but unlike the FHFA they include homes financed with non-6 The sample used in Lutz (2008) ends in the 2005 fiscal year, whereas the updated results include data through 2008. The updated sample, however, continues to contain only relatively small house price declines for two reasons. First, the data is organized on a fiscal year basis, so the tax data ends in the second quarter of calendar year 2008 in most cases. Second, the methodology in Lutz (2008) uses the lag of house prices. As a result, the last house price change data point used in the analysis is the second quarter of 2007. Although house prices had begun to decline by this time, the magnitudes were quite small compared to what followed. conforming loans and cash. The indexes are based on transactions of single-family homes, condos, coops, foreclosed properties and short sales. We take annual averages of the monthly index for each state.
We view this analysis as heavily tilted toward finding an effect of house price declines on property tax revenues. Most episodes of house price declines are associated with events that would tend to depress demand for public goods, and hence for tax collections, independently of the change in home prices. For instance, an adverse shock to an industry with a major presence in a state would reduce incomes and cause out-migration, simultaneously reducing the demand for public spending and house prices. We do not account for this omitted variable bias, which should cause us to overstate the positive correlation between house prices and tax revenues.
Furthermore, the sample size is quite small. As a result, we do not compute standard errors around the moments of the distribution. House price decreases may slow the pace of property tax growth a bit, but the magnitude of the impact is small and there is absolutely no evidence that house price declines produce a fall in property tax receipts. These results are especially striking given the positive correlation between house prices and tax revenues that should exist for other reasons (discussed above).
Panel B performs the same exercise, but limits the sample to episodes where house prices fell by more than 5 percent. The sample becomes somewhat thin, as there are only 26 cases when house prices declined by this amount (the mean decline in this subsample is 7.2 percent).
In the year of a large house price decline, property tax collections rose by a robust 9%. This strong increase may reflect rapid house price appreciation in the years preceding large declines in prices. Although property tax growth fell by roughly 3 percentage points in the year following the house price decline, tax collections continued to expand at the healthy pace of around 6 percent.
Panel C limits the sample to episodes of house price declines which can be categorized as "busts." Carlson (2010) defines a housing bust as a period in which the change in house prices fall significantly in excess of what would be predicted by fundamentals such as personal income, the unemployment rate, and mortgage rates for five consecutive quarters.
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The sample contains 62 such "busts" that also involved a decline in house prices. (A bust may occur when prices continue to rise, but at a slower pace than predicted by fundamentals.) These bust episodes are arguably more relevant to current housing market conditions than typical house price declines.
The pace at which property tax receipts grow tails off somewhat following house price busts, but the magnitude of this deceleration is not large and receipts continue to rise at a reasonably-rapid pace. Since some "busts" occur even when house prices fall only modestly, Panel D restricts the sample to busts in which house prices fell in excess of 10 percent. These busts are associated with a drop in the growth of tax collections of around 5 percentage points, but growth remains relatively strong.
Figure 6 is similar to Figure 5 but attempts to control for a few things that are correlated with house prices and property tax revenues. First we regress growth in property tax collections on a state-specific constant and contemporaneous and lagged population growth. The statespecific constant controls for long-term differences in the rate at which tax revenues increase across states, while population growth is a very rough control for the demand for public goods.
The regression is estimated over the entire sample (i.e. not just the portion of the sample with house price decreases). Then we plot the residuals in the years following house price declines and/or busts. The sample mean of the residual is 0 by construction.
The residuals provide even less evidence that house price declines significantly reduce property tax collections. House price declines are associated with an eventual slowing in the residual growth rate of tax collections, but the magnitudes are quite small, typically 1 percentage point or less. Calculating the residuals based on a larger set of covariates (unreported) tends to further reduce the magnitude of the effect.
Contemporaneous Case Studies
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Case studies of individual states in recent years provide direct evidence on why property tax collections have held up so well through the end of 2009. This analysis is also useful because the historical data used in the prior two sections may be of limited relevance to the current situation. Furthermore, it provides insight into the possibility that property taxes may start falling in the near future in a very delayed response to the drop in house prices. The case studies use data collected from individual state sources such as departments of taxation. this value captures the aggregate taxable value of real estate (e.g. the value of exemptions is removed from the total). The third series is total property tax collections, also from state sources. The final series is the property tax rate, defined as total collections divided by aggregate assessed value (right axis). We call this tax rate the "average assessed tax rate" to avoid confusion with the "effective tax rate," which we define as based on market values rather than assessed values. All series are shown for fiscal years with the specific years displayed for a given state reflecting data availability.
10 Many of the state data sources were located using the Lincoln Institute of Land Policy and George Washington Institute of Public Policy's Significant Features of the Property Tax website (http://www.lincolninst.edu/subcenters/significant-features-property-tax/). 11 Unlike the data used in the event-study analysis, which solely reflects local government property tax collections, the case study data includes both state and local government collections. However, because 97 percent of property taxes are collected at the local level, the case studies should be viewed as reflecting the experience of local governments.
Our first four case studies examine the four states with the most extreme housing market 
16
The next case study is California. Although the trajectory of housing prices is similar to Arizona, Florida, and Nevada, local governments in California face a different set of challenges because of Proposition 13. Approved by voters in the late 1970s, Proposition 13 dictates that assessed values cannot grow by more than 2 percent per year or the inflation rate, whichever is smaller, unless the house is sold and the assessed value is reset to the market value. Proposition 13 also limits property taxes not to exceed 1 percent of the assessed value. As expected, Figure 7 shows that the assessed tax rate held constant at about 1 percent. declines by raising tax rates may eventually become politically impossible (Bennett and Perry 2009, Wiseman 2010) . Overall, though, we read the evidence from the historical data and the case studies as suggesting it is quite unlikely that property tax collections will fall steeply in the next few years. Even if property taxes do decline by a large amount, the significant lag between this event and the housing market downturn will have provided the state and local government sector time to at least partially recover from the plunge in other revenue sources (Figure 2 ).
IV. State Government Results: Four Non-Property Tax Channels
Simulation Approach for Remaining Four Channels
In the remainder of the paper, we assess the impact of the housing market downturn on several forms of state government tax revenue: transfer taxes, sales taxes on construction materials, sales taxes on other goods and services, and personal income taxes. Although these taxes are also collected at the local government level in some states, we lack the data required by our methodology to examine these taxes at the local level. for each state (e.g. for the transfer tax effect the tax base is the total value of real estate transactions). We then estimate the implied change in tax revenue arising from the change in the base using state-specific tax rates. We call this simulation the "peak year" method because it uses revenues at the housing market peak as a starting point. 
Transfer Taxes
The real estate transfer tax, sometimes referred to as a deed recordation tax or a realty conveyance tax, is collected when real estate changes hands and is typically based on the value of the real property being transferred (Behrens and Gravelle 2004) . The tax rate is generally the same for all transfers, although in some instances it is progressive in the sense that the tax rate rises with the value of the transfer. Currently, 37 states and the District of Columbia assess the tax. In 24 states the tax is collected only by the state, in 11 states it is collected by both state and local governments, and in 2 states it is purely a local tax. In 2007, roughly two-thirds of total collections occurred at the state level.
Transfer taxes have typically comprised a negligible share of total state tax revenues. As can be seen in Panel A of Figure 8 , transfer taxes were less than 1 percent of total state revenues from 1994 through 2001.
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As the housing market boom got underway, however, the transfer tax 13 The data used in this figure Transfer tax revenues, T , , can be separated into two components: the tax rate, τ , , times the value of real estate transactions, V , (which is itself equal to the number of real estate transactions, N , , times the average sales price, P , ):
Taking logs and first-differencing yields:
Equation (4) In order to implement our simulations, we first set Δlogτ , in equation (4) 
Personal Income Tax Channel
The housing downturn has reduced labor income in housing-related industries. We assess the impact of these declines on personal income tax receipts at the state level by focusing on two housing-related industries: construction (NAICS 23000) and real estate (NAICS 53100).
The construction industry includes residential and nonresidential construction of buildings, heavy and civil engineering construction, and specialty trade contractors.
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The real estate industry includes real estate agents and brokers, lessors of real estate, property managers, and appraisers. It does not include mortgage brokers, who cannot be separated out from the other workers in the credit intermediation category in the state-level data.
For each sector, we calculate the average wage per job by state from the BEA's Regional Economic Accounts. Both full-time and part-time workers are included in these estimates.
Wage and salary disbursements include commissions, tips, bonuses, and voluntary contributions to deferred compensation plans, but do not include the employers' contributions to pension and insurance funds or to social insurance. They are based primarily on state unemployment insurance records. Using the NBER's Taxsim module, we estimate the total state income tax payments that would be paid by an individual earning the average wage in that state and industry. We assume that the individual has no non-wage income, is married, has two children, and that the spouse's labor income is 70 percent of construction workers' income and 80 percent of real estate workers' income.
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Total personal income tax revenues attributable to labor income from each industry are equal to the income tax per worker times the total number of employees in each industry. We use estimates of total employment by state and industry from the BEA's Regional Economic Accounts, which includes both employees and self-employed workers. sector. In addition, the drop in residential construction employment has been larger than that in the nonresidential sector. Consequently, if we were able to disaggregate the state-level data into these two components, we would likely find that the contraction in income tax revenues from residential construction began earlier and was more severe than that of the nonresidential sector.
In the smaller real estate industry, income tax revenues peaked at $15.5 billion in 2007
and stepped down to $12.8 billion in 2009. This decline was about the same (in percentage terms) as the decrease in the construction industry. However, unlike the construction industry, it was due to a combination of a contraction in employment and a decrease in average tax payments per job.
Adding the two industries together and using the peak year method, income tax revenues 
V. Combining the Channels
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In this section, we combine the estimated effects of each channel to obtain a total effect on all forms of revenue. Because property tax revenues appear to be unresponsive to declines in house prices (at least through the end of 2009), we focus on changes in state revenues due to the other four channels. Table 1 
V. Conclusions
State and local tax revenues have suffered a sharp downturn in the past several years, at the same time as the housing market contracted appreciably. In this paper we attempt to disentangle the direct impact of the housing market downturn on state and local tax receipts from the impact of the general economic recession. We come to two primary conclusions. First, we find that property tax collections have been surprisingly resilient due to both the long lags between changes in the market value of property and changes in taxable assessments and the tendency of policy makers to insulate revenues from housing price declines by raising tax rates.
This propensity makes it unlikely that property tax revenues will fall sharply in coming years.
Second, although the housing market downturn has reduced states' collections of transfer taxes, sales taxes and personal income taxes, the magnitude of this effect is relatively modest,
32
particularly when viewed against the recent plunge in aggregate tax receipts. Thus, the downturn in state and local tax revenues was likely driven by the economic recession rather than the direct influence of the housing market downturn. 
